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DETAILED ACTION 

1 . As per the instant Application having Application number 1 0/790, 1 75 , the examiner 
acknowledges the applicant's submission of the amendment dated April 4, 2008. At this point, 
claims 1, 8 and 15 have been amended, and claim 22 has been added. 



EXAMINER'S AMENDMENT 

2. An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 

1 .312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

3. Authorization for this examiner's amendment was given in a telephone interview with 
Jennifer Teng (Reg. No. L0099) on June 17, 2008 and June 18, 2008. 

4. Claims 8-10, 12-13 and 19 have been amended as follows: 

5. Claim 8 (Currently amended) 

A software residing in a computer readable storage medium Iw that remotely copying copies 
data from each of a plurality of primary volumes directly via a remote copy link to a 
corresponding secondary volume of a plurality of secondary volumes implemented in a data 
storage system that includes a plurality of primary storage subsystems, a plurality of secondary 
storage subsystems that are connected to each other via a network, and a host computer including 
a remote copy manager (RCM) and being connected with the secondary storage subsystems, 
wherein a number of the plurality of primary storage subsystems is different from a number of 
the plurality of secondary storage subsystems, the primary volumes are constituted by the 
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primary storage subsystems, and wherein the secondary volumes are constituted by the 
secondary storage subsystems, the software comprising: 

(1) a normal synchronizing module including: 

a module fer receiving via the remote copy link, at each of the secondary storage 
subsystems, remote copy requests which are each associated with a timestamp and directly sent 
from each one of the plurality of primary storage subsystems respectively; 

a module fe*= receiving via the remote copy link, at each of the secondary storage 
subsystems, synchronizing requests each of which is associated with a timestamp and a primary 
storage ID of a primary storage subsystem, which sends a respective synchronizing request, from 
said each one of the primary storage subsystems respectively; 

a module fe* determining, at each of the secondary storage subsystems, a first timer as a 
first time parameter based on the timestamps included in the synchronizing requests; and 

a module fet= determining, at each of the secondary storage subsystems, which remote 
copy requests to process based on the first time parameter, primary storage IDs and timestamps 
associated with the remote copy requests, thereby maintain data I/O consistency among said 
storage subsystems; and 

(2) an after- failure synchronizing module including: 

a module fe*= suspending said remote copy requests from being directly sent from the 
primary storage subsystems via the remote copy link to the secondary storage subsystems after a 
failure occurs, thereby starting a suspension period; 

a module fe*= collecting via a network link and comparing during the suspension period 
by the RCM in the host computer time parameters stored in the secondary storage systems to 
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determine a synchronized time, said network link being different from the remote copy link and 
not overlapping with the remote copy link; 

a module for receiving via said network link during the suspension period from the RCM 
in said host computer at each of the secondary storage subsystems synchronizing requests each 
of which includes said synchronized time; 

a module for updating during the suspension period second time parameters at each of the 
secondary storage subsystems up to said synchronized time; 

and a module for determining during the suspension period, at each of the secondary 
storage subsystems, which remote copy requests to process based on said updated second time 
parameter and processing a determined remote copy request by said each secondary storage 
subsystem therein, thereby maintaining data I/O consistency among said storage subsystems. 

6. Claim 9 (Currently amended) 

The software of claim 8, wherein the normal synchronizing module further includes: 

a module for write processing, at each of the secondary storage subsystems, in 
accordance with remote copy requests that are associated with timestamps indicating a earlier 
time than the first time. 

7. Claim 10 (Currently amended) 

The software of claim 8, wherein the normal synchronizing module further includes: 

a module for- managing, at each of the secondary storage subsystems, a second time 
parameter for each of the primary storage subsystems, and for updating the corresponding 
second time parameters in response to timestamps associated with the synchronizing requests 
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that indicate a later time than corresponding second time parameters of the second storage 
subsystems. 

8. Claim 12 (Currently amended) 

The software of claim 8, wherein the module for determining in the after-failure synchronizing 
module includes a module for- updating a secondary volume corresponding to the determined 
remote copy request. 

9. Claim 13 (Currently amended) 

The software of claim 8, wherein said module for determining in the after-failure synchronizing 
module includes a module for selecting remote copy requests which are received by the 
secondary storage subsystems prior to the suspension and have a first time parameter smaller 
than or equal to said synchronized time to be processed so as to update a corresponding 
secondary volume. 

10. Claim 19 (Currently amended) 

In a software system according to claim 15, wherein means for determining in the after-failure 
synchronizing means includes means for updating a secondary volume corresponding to the 
determined remote copy request. 

ACKNOWLEDGEMENT OF REFERENCES CITED BY APPLICANT 

11. As required by M.P.E.P. 609(C), the applicant's submissions of the Information 
Disclosure Statement dated April 4, 2008 is acknowledged by the examiner and the cited 
references have been considered in the examination of the claims now pending. As required by 
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M.P.E.P 609 C(2), a copy of the PTOL-1449 initialed and dated by the examiner is attached to 
the instant office action. 

REASONS FOR ALLOWANCE 

12. Per the instant office action, claims 1-22 are considered as allowable subject matter. 

13. The primary reasons for allowance of claim 1 in the instant applicant is the combination 
with the inclusion in these claims of the limitation of a synchronization method wherein 
consistency is maintained among primary and secondary storage volumes having "...1) a 
normal synchronizing procedure... receiving via the remote copy link... remote copy 
requests... receiving via the remote copy link... synchronizing requests... 2) an after 
failure synchronizing procedure... suspending said remote copy requests from being 
directly sent from the primary storage subsystems via the remote copy link to the 
secondary storage subsystems... collecting via a network link and comparing during the 
suspension period by the RCM in the host computer time parameters in the secondary 
storage subsystems to determine a synchronized time, said network link being different 
from the remote copy link and not overlapping with the remote copy link; receiving via 
said network link during the suspension period from the RCM... synchronizing requests... 
thereby maintaining data I/O consistency among said storage subsystems" . The prior art of 
record neither anticipates nor renders obvious the above-recited combination. 

14. The primary reasons for allowance of claim 8 (as amended above) in the instant applicant 
is the combination with the inclusion in these claims of the limitation of a software system 
residing in a computer readable storage medium wherein consistency is maintained among 
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primary and secondary storage volumes having "...1) a normal synchronizing module 
including... a module receiving via the remote copy link... remote copy requests... a 
module receiving via the remote copy link... synchronizing requests... 2) an after failure 
synchronizing module... a module suspending said remote copy requests from being 
directly sent from the primary storage subsystems via the remote copy link to the 
secondary storage subsystems... a module collecting via a network link and comparing 
during the suspension period by the RCM in the host computer time parameters in the 
secondary storage subsystems to determine a synchronized time, said network link being 
different from the remote copy link and not overlapping with the remote copy link; a 
module receiving via said network link during the suspension period from the RCM... 
synchronizing requests... thereby maintaining data I/O consistency among said storage 
subsystems" . The prior art of record neither anticipates nor renders obvious the above-recited 
combination. 

15. The primary reasons for allowance of claim 15 in the instant applicant is the combination 
with the inclusion in these claims of the limitation of a synchronization system wherein 
consistency is maintained among primary and secondary storage volumes having "...1) a 
normal synchronizing means including... means for receiving via the remote copy link... 
remote copy requests... means for receiving via the remote copy link... synchronizing 
requests... 2) an after failure synchronizing means including... means for suspending said 
remote copy requests from being directly sent from the primary storage subsystems via the 
remote copy link to the secondary storage subsystems... means for collecting via a network 
link and comparing during the suspension period by the RCM in the host computer time 
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parameters in the secondary storage subsystems to determine a synchronized time, said 
network link being different from the remote copy link and not overlapping with the 
remote copy link; means for receiving via said network link during the suspension period 
from the RCM... synchronizing requests... thereby maintaining data I/O consistency 
among said storage subsystems" . The prior art of record neither anticipates nor renders obvious 
the above-recited combination. 

16. Dependent claims 2-7, 9-14, and 16-22 are allowable at least for the reasons recited 
above including all the limitations of the allowable independent base claims upon which they 
depend. 

17. Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

DIRECTION OF FUTURE CORRESPONDENCES 

18. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yaima Campos whose telephone number is (571)272-1232. The 
examiner can normally be reached on Monday to Friday 8:30 AM to 5:00 PM. 

IMPORTANT NOTE 

19. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sanjiv Shah can be reached on (571)272-4098. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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20. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



June 17, 2008 //Yaima Campos/ 

Examiner, Art Unit 2 1 85 

/Sanjiv Shah/ 

Supervisory Patent Examiner, Art Unit 2185 



